L-channel modulation by alpha-1 adrenoceptor activation in neonatal rat ventricular cells: intracellular mechanisms.
The alpha adrenergic agonist phenylephrine increases the long-lasting Ca++ channel current (L-type Ca++ channel current) in neonatal rat ventricular cells. In these experiments, the intracellular mechanism of the alpha (alpha-1A) adrenergic effect was investigated. Guanosine-5'-O-(2-thiodiphosphate), a G-protein inhibitor, blocked and guanosine-5'-O-(3-thiotriphosphate), a G-protein activator, mimicked the effect of phenylephrine, suggesting that G-proteins are involved in the activation of the alpha-1 adrenoceptor-induced increase in Ca++ channel current. The effect of phenylephrine on the L-type current was not abolished in cells pretreated with pertussis toxin and cholera toxin, indicating that pertussis toxin- and cholera toxin-insensitive G-proteins are coupled to the alpha-1A adrenoceptor. Acute treatment with 4 beta-phorbol-12-myristate and 1-oleoyl-2-acetyl-rac-glycerol, two protein kinase C activators, increased the L-type Ca++ channel current. Staurosporine and prolonged pretreatment with 4 beta-phorbol-12-myristate blocked the effect of phenylephrine. This suggests that protein kinase C activation is involved in the mechanism. The results described in this study suggest that stimulation of the alpha-1A adrenoceptor results in the activation of pertussis toxin- and cholera toxin-insensitive G-proteins which may lead to phosphorylation of Ca++ channel proteins through protein kinase C. The phosphorylation of channel protein results in an increase in the L-type Ca++ channel current in neonatal rat ventricular cells.